Oxidation behavior of two duplex Fe-Mn-Al alloys was studied in air under atmospheric pressure at 600 *C. The oxidation rate of the two duplex Fe-Mn-Al alloys was lower than that of AISI 304 stainless steel. The parabolic behavior of these Fe-Mn-Al alloys also was superior to that of AISI 304 stainless steel. Addition of the alloying element Cr is very beneficial to the high temperature oxidation resistance of duplex Fe-Mn-Al alloys at 600 "C. The excellent oxidation resistance of Fe-Mn-Al alloy 2 (Cr 5.9%) can be explained by the formation of dense and continuous films which act as barriers through which oxygen must diffuse. The oxide films of both Fe-Mn-Al alloys were examined by X-ray diffraction. Mn2C>3 and e Fe2Ü3 were identified for mainly corrosion products.
INTRODUCTION
Fe-Mn-Al alloy is a new family of stainless steel in which nickel is replaced by manganese and chromium by aluminium. Fe-Mn-Al alloys have attracted a lot of attention because of cost and density advantages, good mechanical properties and adequate corrosion resistance /1,2/. In particular, the duplex Fe-Mn-Al alloys can be easily obtained by adjusting the carbon content of the alloy /3/. Recently, duplex Fe-Mn-Al alloys have been suggested for use in industry because of their high strength and toughness. The excellent oxidation resistance of austenitic Fe-Mn-Al alloy below 600 °C has been reported /4,5/ for test in air and pure oxygen atmospheres. J.C. Garcia et al /4/ have found an aluminumrich protective oxide scale formation on the austenitic Fe-Mn-Al alloys. The long-term oxidation behavior of two duplex Fe-Mn-Al alloys in air at 600 °C was investigated in this study.
EXPERIMENTAL PROCEDURE
The materials chosen for this study were two FeMn-Al alloys and AISI 304 stainless steel. The chemical compositions are listed in Table 1 . All specimens were cut into flat coupons (10x20x0.5 mm). The preparation of alloys 1 and 2 involved solution treatment at 1050 'C for lh in an argon furnace, followed by oil quenching to obtain two different austenitic-ferritic structures. Optical micrographs are shown in Fig. 1 . For comparison, AISI 304 stainless steel was used in asreceived condition. All specimens were polished with Carbimet-SiC grinding paper down to 1000 grit, then washed with deionized water, cleaned with acetone and dried quickly by warm air blowing. Oxidation tests were performed in air at 600 'C for test durations of up to 384 hours. Cyclic oxidation was successively performed for different exposure times (3h to 384h) by removing the specimens from the furnace, cooling, weighing, and then reinserting them into the furnace. Following oxidation the specimens were examined using SEM and X-ray diffraction.
RESULTS AND DISCUSSION
Oxidation kinetics for up to 384h in air at 600 'C are shown in Fig. 1 . The weight gain is plotted versus time /1,2/ on the assumption that the oxidation behavior is governed by a diffusion controlled mechanism. Table  2 summarizes the results from the curve fitting of experimental data from parabolic regions of the two FeMn-Al alloys and AISI 304 stainless steels. These results show that the oxidation resistance of Fe-Mn-Al alloys is far superior to that of AISI 304 stainless steels. Chromium additions increase the oxidation resistance of Fe-Mn-Al alloys at 600 "C. Fig. 3 shows the corrosion scale on alloy 1, alloy 2 and AISI 304 stainless steel, respectively. The scale formed in 384h was also characterized using X-ray diffraction of the external surface. The oxidation scale on alloy 2 appears dense and continuous, and the oxide particles also show approximately 1 μπι. The corrosion scale on AISI 304 stainless steel appears discontinuous and of a much larger size (5 μπι). This is consistent with the protective lock on the sample. According to our Rigaku XRD analysis, the main corrosion products of Fe-Mn-Al alloy is Mn2Ü3 and e Fe203, and no AI2O3 phase was detected. This is quite different from that reported by several earlier investigators /4-6/. Tu /7/ reported on phase transformation during high temperature oxidation of Fe-Mn-Al-Cr alloy. This process involves diffusion of manganese into the interface of oxide/alloy and then selective oxidation. A new α phase (high Cr and Al content) is formed between the interface of scale and substrate, and the corrosion resistance of FeMn-Al-Cr alloy is improved.
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